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(57)Abstract: 

PROBLEM TO BE SOLVED: To make the optical branch 
waveguide small-sized. 

SOLUTION: The optical branch waveguide 10 has a 1st 
waveguide circuit 14, a 2nd waveguide circuit 16, and a 
3rd waveguide circuit 18 stacked on a main substrate 12. 
The respective waveguide circuits 14, 16, and 18 each 
have a 1 st optical waveguide 22, 24 formed linearly and a 
2nd optical waveguide 26 formed linearly at a specific 
angle of intersection to the 1 st optical waveguide and 
when the waveguide circuits 14. 16, and 1 8 are stacked, 
the optical waveguides are so arranged that the 
intersection parts of the 1 st and 2nd optical waveguides 
are arrayed linearly. A groove 50 having specific width 
and specific depth is formed passing the intersection 
part of the 1st and 2nd optical waveguides. On one flank 
of the groove 50, an optical element is formed which 
transmits and guides part of light guided from one optical 
waveguide of the waveguide circuits 14, 16, and 1 8 to an 
optical waveguide on the prolongation of the optical 

waveguide where the light is guided and reflects and guides the rest to an optical waveguide 
having a specific angle of intersection to the optical waveguide where the light is guided. 
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rgi 8 2 ^g^LTv^'SJ: 9l-ffM^n5o 

[0 0 3 71 ^fz. 4 5m^mMR^mi scommc 
$n#6c fc6v^{l. ^^^iti 'U^mi^mi 5 ft. ^ 
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[0 0 3 8] m5 0(Dm^\±. ^^Rm '^^mmmi 
3^*^mi<r>m&^m^i 4<D=irmi 4 2 <tst-'5{iLM 

X^m\^^&:m:X^^o ^ 1 (O^KKlBlK 1 4 <os« 1 4 

^t\.xhX\^\ 

[0 0 3 91 ^(om. mmmcmnkc^mj^.^^t^mm 
mz^^ iy^i^y-^m^^x. mi (a) {c^^ufc* 

[0 04 0] ^(om. mi(D^y7^^<5 2^XXJ^m2 
o:>^yr^^<^4^m\^>x. ^m(r>m&^(D^Km^m 

f^-r^o mi(o^yr-(^<s 2. m2(DytyT4^<5 4 

[0 0 4 1 1 f£iS. mi(Dityr^^<5 2^XUm2(0 

T 5 4 ^mmt^:L t {t:^mm(r>it^^m&^ 

\z^\^^Xi^^m(7)mV^X\t^j:\^\ m\(n%yr^^<^ 2^ 

J:t>'m207fe:7r^^<5 4^g^L?ii^<!:t{l. ^ti^' 
n(D\^^^^^h2^^\^tlitf>^^\^^fh^f}>h. ^'^^ 

m^mr^fi:^ \/2%j^^mm.^b x^xmrn-r^o 

'^\(nityr^^^^2ioX,xj^2(Dityr^^^^4 

mt.i/4it'7^^^&^t {.xmrn-r^o 

[0 0 4 21 ll4S:#Mbr*5>tt«iSKl OtC^ottS 

<Dimm^2 2(Dm^U2 2 otcAit^fei NXi^Att^n 

^t. -e<OA#t5feft*»K8S2 2f^^^ffi$n-Ctf#. 

1 5 {^5^^ 1 / 2 -t% im&^ 2 6 t . 
2 4 {zMi^it^^^'t^o itm-m^ 2 6 {cisit 
^Mzm^^Hxit\%itmwi^2 ^^&^^fixmmw^ 

2 6 Of}^^^lCDytyr^^^5 2{ZAM^tl^o ^i<o 
3^:7 r-r^< 5 2 (CAM^ttfc^fiH 3 (0^^5&lH]5&l 8 

^<nitmm& 4 2 (omm^ 420^^ \.x%m^^ 4 2\z. 
^s^n^o imm^4 2Kmm^Mzit\-timwi^4 
2 cop^as^igffi $ tL-cgp:^^it • 1 5 {cpjig 

•rso «fi55)^^#t • ^^mmmi sjiAtt^ti^t^feeo^s 

®?SS^4 4tc^l+i-So -tt^^^. ^3Sz£S&4 edJiA 

tt3fei N<7)^ar(oi/4o?ti[o^755^iS^n-c. -tt?^ 
F^gi5^e^Lr^(;)iiysgn4 6 0/O^6ai;^^n5o mm 
%m^'^4 4\z\±x^it\N(o^m<D\/ 4^^m. 

(D±:dm^^tiX. ^(7)rtgiS^feffiLT^Offl!l®gP4 4 

x^\t^m&f^2 4^^m^h.xmm^2 4 of)^hm2 

CD±yT^^<5 4{ZA^^tl^o m2(D^yT'<^<5 4 

{zAlti^tifz9t\tm2<Dm&^m^l 6 0jfe»iSK3 2 

(naiJ®5)'3 2 0^^L-C*:^l6S^3 2{:i^lS$;}x6o it 

m&^s2{zm&^tifzita±m^^2 2(DpH^^m& 
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353 4 0. 4 6 0, 3 6 0, 4 A Ot^h. "tfl^fh^m 

[0 0 4 3] 7^£4b\ ^i^m 1 COa^^SKlHlSS 1 4 . ^2(0 

OfiMgp 2 6 O , 4 2 0. 2 4 0. S2 0{zMl<O^y 

T^^<5 2. m2(Dyt^r^^<5 A^m^i^^Vm^^ 

^y^>'^liCX^mf&^^X:^o< zt{z^O^ yr^y«D 
[0 0 4 4] i:mmc±mir:^m^a^. tit:ti^3-( 

§R^R#t • 1 5 5 o <D~:^(Dmm{cmf^ 

[00451 -fclHLfcCTcO^^XSf^, ;?jc^^f^iScO- 

[0 04 6] H 1 c0^iSgg[pIgg 14.^2 <7)^gRSg[HI?§ 
fc. H 1 (7)2Sg^SglpIgS 14.^2 (o^&ssiHiseg 1 6 . M 

m&mmmi 4. 16. 1 8(cov>-c. 

>'<^Sffil 4 0. 1 6 0. 1 8 0O^tb^*t^(COV^T^l:^ 
t^^?:c-r2^(7)^^KSS2 2 • 2 4 ^ 2 6. 3 2-2 4 
<h36. 42-44^46^. mi 0^7tii9 O^ (O-^ 
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J^T-^SH^-yrT^fML. 7t^2SSS2 2-2 4 ct^fe^S^Sg 

m^A^=^rmi 4 2<Dm^iy.±{z^'^Ltzm5 
o ^?fM L . « 5 0 {flijiit^B 1 (om^&^m^ 1 4 

r'TS 1 4 2 *-e^lJ^5^^(^)gi5^K#t • gl55>^iS« 

10 p"p{:iSj-</hM(::/^6o 

[0 04 8] 1 0 V^m(D±^ji^m^i^^ 

o (omi^m 30 u mxh fr? . ^m&^(Dm^^ 5-10// 

nir-fe«9. 5fe:7T^^^M$r 1 2 5 jumTfc«9. 3Jl#fjg 
fi. tJe*60i/4 3fe5>te»S8Si:W:«?i-^^. l/lO 

20 m-ib. mi /I 0 0 0 o\^(D%':i^^mmmmfh:bz, 
^mi(D±yr^y<5 2. m2(D%yT^^<^ 4(DmM. 

{C+g^-r^ 12 5 u m^(Ofbm<DU^ut'^^ tt^X^ 

[004 9] ^*j!f6(7)?F^ffi£7)3fe3>tt*»gs 1 0 
[0 0 5 0] a*. ^^):tt\^^^fz.n^u<D^m±. 

[00 5 1 ] ^^^J^mm^l 0{C:j^\.^X. ^um^t<D 
^m^. Ml<DytyT^^<5 2^ ^2<D^^T^y<5 4 

^mmmmi-^:it^^-^mxh^. $fbfc. mm^m<D 

[0 0 5 2] :^mm(Dmm(Dyt'A^m&m 1 0 n-^my^^ 

z.(Dyt^Ji^m^&^ 1 o ^^x-s ccDs^s ct ^±t< 
^£^i^mmcz(Dmm^m'mi.x. ^(D^^mm:ivm 
40 ^mirxit>^r^y<^m^i.tzK} . 't(o^^mm^^§:ic 
m^^m^m^^m^i^x. mi&^tmmir^:Lth'^ 
mx^^. ^ffe. ^(o^^mmcmmm^mfx^^ 

[00 5 3] :^mm(Dmm(r>^^y^Ji^mmm:^:. mm±iiZ 
ismsaBLfc 1 X N(7)3te:»tt«afessiHi8S. m(D^mf&m 

[0 0 5 4] :^mm(Dmm(Dyt^^i^m^&mzxth{:£. 

50 ^ttat^fil— 60>^c2ir>^T'i«^.^i|xa75s^f i^fcl^ii 
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[0 0 5 51 m 2 m^(Dmm 

m5 (A) . (B) ^^mLx:^^^<r>^^^mtR^<o 

w-mmvh^. ms (b) um^mx^^o 
1 0 0 5 6 1 m2 mmmm(o^it^^m&^ i o a 

|glC7)^jte(7)?f^^CO«5 0 ^I^^T'$>6o i-^<^:b^. « 
[0 0 5 7] m5 0A\z.\±. 'Mfj:< thms OAOymi 

2 6t(D^mmm^^t^x'?^c^mi(^^mmm2 20 

m2 4\cm&^^^tth{^. A^^cD-^^K^LX 

m 3 co^t^figg 2 6 $ it ^ • u^^mmm 

10 0 5 8] ^5>M*t • Wj^m^mm^^-r^^^m^ 
xh^^^K^'^'y^mi^m {4 5 m^mMK^m) 1 
7 it. tzt x.im&^izMLxmmfj:mmy ^ /I'Mz^ 

^mmi^-nm^tixmf^^K. h^\.-i'im&±{:im^x 

m) m^f^^ttxmm^ti^. 30 

[00 5 91 Wj^^lti * SP^J'^iiilg 1 7 {i:. fc^ 

as^^Stt • 1 7 (i. i: y ^ ^ K ^ 

(0 0 6 0111)5 (A) {cmmi^t^^^^m^^ I 0 A 

[0 0 6 1 1 ^2 <^^JS<7)jf^SI<07^5>ii$^^SS^ 1 0 A 
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(006 21 ^fz^mm<omm(oyt^i^m&mt. v^m 

X^. i&=^:^hit^mm.X^^m<Dmj^.%:^ir^^ 
(0 0 6 31 

±L. z.(D.^.xhm^:^ hit^mmx^ ^m^<D^ 

\c^^^-r. m-^^^^^xm^^^hit^nm^zi^^-r 
^<r>x% m\^(D^m^^mBx\ ^^^(Dm-ih. {m<D\^ 

[®ii ^1 (A) . (B) ^^m<7ym I (7)mm<D 
mm(oit'^^m&^(7:>m^mx^^ . mi (a) ait^^ 
mm&^<o^mmx^^ . mi (b) {tmmmx^^o 

(112 1 13 2 (A) - (C) fiiai (A) {cm^LTt^fe 

^ gift? u /cm -e ^ o 

[(13] us (A) . (B) f^. gjl (A) . (B) 

mm L^tz^^^^m&^co^^m^mxh^. 

[ii!4i(i4f^iii (A) {zmmLtc^t^^mf^^ 10 
^it^wm^m^m-r^mx^^^ 

[m 5] 1115 (A) . (B) ti. ^mMo:>m2(Dmm<D 
mm(o9t^i^mt&^<^m^mx^r). ms (a) it^^^ 
^m&^(^^mmxh^ . (b) nmmmx^^o 

me] meitv^^(D'^^yy^:^>ym^^m^(o^mm 

[(171 m7\-mQ\:imm\.fz-^^y^^^>ym^mm^ 

\zis ^ A;^^S^ t Y^^mMi^cDW-^mx^^ o 

[US] HI 8 fiin 7 kz.mm Lti^m&^<r^-^^m^mm l 

[^f-^(7)ia§^] 
1 0 • • 

1 2 • • 

14- - mi (nm-fm^^ 
1 4 0 • • mm. 

1 4 1 • • ^ 7 y KH 

1 4 2 • • =iT^ 
14 3- • ^ ^ ,y K® 

2 2, 24, 2 6 • • 
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2 8 • • 

1 5 • • gi55>s#t • u^mi&m 

1 6 • • H 2 COag^fiKHIgS 

1 6 0 • • mm 

16 1 • ' ^y yh^m 
1 6 2 • • =iTm 
16 3- • ^ ^ :y KJi 

3 2. 3 4, 3 6 • • 
3 8 • • 
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1 7 • • ^^RHi • SR^SiSje 

1 8 • • S3(r)aiKK[ElK 

1 8 0 • • S« 
1 8 1 • • ^ 
1 8 2 • • =ir]i 

18 3- ' ^9yVm 
4 2, 4 4, 4 6- • 
4 8 • • 
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